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ARTICLES
OF TWO MINDS:
SINGLE-SEX EDUCATION, COEDUCATION, AND THE
SEARCH FOR GENDER EQUITY IN K-12 PUBLIC
SCHOOLING
Patricia B. Campbell * and Ellen Wahl **
Abstract
After decades of coeducation as the norm for K- 12 public education in the
United States, reports that "schools shortchange girls" fueled an interest
in single-sex education for girls in both single-sex schools and all-girl
classes within co-ed schools. This paper presents what is known about the
effects of single-sex and coeducation within a context of history and the
law, and proposes that what is missing from existing analyses is critical to
determining the efficacy of each approach for achieving excellent public
education for girls and for boys.
Patricia Campbell, Ph.D., is the director of Campbell-Kibler Associates, an
educational consulting firm specializing in educational research. The firm concentrates on
science and math education along with issues of gender and ethnicity. She is the author of
over eighty books and articles and serves as reviewer or editor on six professional journals.
She was an expert witness for the plaintiff in the sex discrimination case against The Citadel,
an all-male, state-supported college in South Carolina.
Ellen Wahl is a senior scientist with Education Development Center, Inc. Prior
to this, Ms. Wahl worked with Girls Incorporated, a research program and youth advocacy
organization dedicated to improving girls' self-confidence. For five years she served as
founding director and then national director of Operation SMART, a program that encourages
girls to participate in math and science.
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I. INTRODUCTION
In the early history of Massachusetts and long
after provision for Public-Free Schools had been made, it
was a common thing for boys only to attend them. In
many towns, the first improvement in this respect
consisted in smuggling in the girls, perhaps for an hour a
day, after the boys had recited their lessons and gone
home.'
As this 1853 quote from Horace Mann explains, public education
in America began as single-sex schooling and very unequal single-sex
schooling at that.2 Educational opportunities for girls increased through
the development of Dame Schools and summer schools for girls, but
"[u]ntil after the American Revolution, grammar school instruction took
place in sexually segregated settings." 3 As schools opened and the United
States expanded westward, educating girls and boys together in the
same settings "became a defining characteristic of American public
schools."4 Although the reasons for this transformation are not fully
understood, Tyack and Hansot suggest it may have resulted from a
combination of economic expediency (a dispersed rural population and the
cost effectiveness of serving more students - both girls and boys - in a
single school), change in belief system (the assumption by parents that
educating their daughters as well as their sons was an appropriate activity),
and the existing gender integration (with no ill effects) of other social
institutions such as the family and church.' "The adoption of coeducation
[in public schooling] seems to have been one of those major transitions in
See DAVID TYACK & ELIZABETH HANSOT, LEARNING TOGETHER: A HISTORY OF
COEDUCATION IN AMERICAN SCHOOLS 13 (1990).2 1d.
31d. at 26.
4 1d. at 287.
5 Id. at48.
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practice in which citizens moved gradually from why to why not. 6 Single-
sex schooling for both girls and boys in grades K-12 remained in some
elite private and religious schools in the United States, but during the
1970's and 1980's, many of these schools became coeducational,
reflecting a national trend.7
II. THE CURRENT DISCUSSION ABOUT SINGLE-SEX "VERSUS" CO-ED
SCHOOLING
In the past few years, interest in single-sex schooling for girls, and
to a lesser degree for boys, has been rekindled.8 This interest has been
fueled by research and reports that schools "shortchange" girls,9 and by
teacher (and often parent) frustration with the minimal impact of efforts
to make coeducational schools more equitable for girls.'" There is also a
widespread societal view of girls and boys as having very different
interests and needs, as truly "opposite" sexes, with the resulting belief that
6 See TYACK & HANSOT, supra note 1, at 287.
7 Id. at 280 ("In the United States, private schools remained a last bastion of sex
segregation in education. During the 1960's and 1970's, the number of single-sex private
educational institutions dropped sharply at all levels").
8 See Tamara Henry, A New Push For Girls-Only Public Schools N. Y. Experiment
in Leadership, USA TODAY, Sept. 18, 1996, Life, at ID (noting the emerging new interest
in single-sex education, but predominately for girls).
9 See, e.g., AMERICAN ASSOCIATION OF UNIVERSITY WOMEN EDUCATIONAL
FOUNDATION, THEAAUWREPoRT: How SCHOOLS SHORTCHANGE GIRLS 84 (1992) [hereinafter
AAUW REPORT](noting that girls receive less attention from teachers than boys do). See also,
e.g., Valorie K. Vojdik, Girls' Schools After VMI: Do They Make the Grade?, 4 DUKE J. GEN.
LAW & POL'Y 69, 86 (1997) (explaining that girls receive less classroom attention than boys).
10 See TYACK & HANSOT, supra note 1, at 283 ("[Male-oriented schools do not
reinforce or validate such [female] qualities; they ignore or distort women's achievements,
activities, values, and indeed the crucial duty of bearing and nurturing children. Male
perspectives permeate the whole curriculum, which is not gender-neutral but based on a male
epistemology and abstract ethic of justice"); WARREN W. WILLINOHAM & NANCY S. COLE,
GENDER AND FAIR ASSESSMENT 5 (1997) ("In recent years, there has been increasing
national concern about the effectiveness of education generally and the equity issues associated
with an obviously uneven distribution of quality education.').
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what serves girls hurts boys and vice versa."l Single-sex education can be
seen as a solution to these inequities and dilemmas.I" S i n g 1 e - s e x
education can mean single-sex schools, and it can also mean single-sex
classes within co-ed schools. 3 While there are only two public single-sex
schools currently in the United States,'4 single-sex classes for girls, most
often in mathematics, have been set up in public schools from Cocoa
Beach, Florida to Presque Isle, Maine and from New Bedford,
Massachusetts to Ventura, California, with many more communities
discussing the establishment of single-sex classes. 5 These classes are seen
as one way of addressing girls' lower levels of participation in advanced
mathematics and physics courses, as well as womens' much lower rates
See Note, Inner-City Single-Sex Schools: Educational Reform or Invidious
Discrimination?, 105 HARV. L. REV. 1741, 1743-44 (1992) (discussing differences between
the needs of African-American males versus the needs of African-American females in the
classroom); TYACK & HANSOT, supra note 1, at 283 ("[I]t is not just a stereotype but a fact
that on average females are more caring, concerned about human relationships, and nurturing
than men. . . . [A] coeducational school does not teach girls to find their own moral voice or
to appreciate and develop their own valuable qualities or activities.").
12 See generally Susan M. Bailey & Patricia B. Campbell, The Path From
Gendered Education to Gender Equitable Education: Recent U.S. Experience, in GENDER
EQUITY IN EDUCATION: A WORLD VIEW (Gloria Bonder ed.) (forthcoming).
13 See Linda L. Peter, What Remains ofPublic Choice and Parental Rights: Does
the VMI Decision Preclude Exclusive Schools Or Classes Based on Gender ?, 33 CAL. W.
L. REV. 249, 270 (1997) (discussing the three main forms of single-sex education as follows:
courses focused on improving performance in one school subject, high schools tailored
towards either academic or social needs, and programs integrated to satisfy learning, personal
development, and socialization needs).
14 See U.S. GENERAL ACCOUNTING OFFICE, PUBLIC EDUCATION: ISSUES INVOLVING
SINGLE-GENDER SCHOOLS AND PRoGRAMs, H.R. REP. No. GAO/HEHS-96-122, AT 18 (1996)
[hereinafter GENERAL ACCOUNTING OFFICE] (discussing the investigation of the only single-sex
public schools that existed in 1996, located in Philadelphia and Baltimore, and finding that both
schools complied with Title IX and its proscription against gender-based discrimination).
According to the American Association of University Women, there are all
female classes in math and science in public schools nationwide. A principal at a public
school which has an all female math class stated that the programs are likely to expand if the
girls show enthusiasm and improvement. Laurie J. Scott, Mathematics Class is Minus Boys,
KANSAS CITY STAR, Sept. 13, 1997, at C1.
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of employment in engineering and the physical sciences. 6 Here again the
move toward single-sex education is a reaction to the perceived slow pace
of gender equity efforts within coed settings."7
The proponents for either single-sex or coeducation are not
associated with any particular political orientation. "Single-sex schooling
has been seen, simultaneously, as both conservative and progressive, and
as both oppressive and empowering." 8 Supporting single-sex education
are conservatives such as columnists John Leo 9 and George Will"° and
President Bush's Assistant Secretary of Education Diane Ravitch, as well
as feminists and feminist organizations such as Harvard's Catherine
Krupnick2" and Girls Incorporated.22 Feminists supporting single-sex
schooling see it as the best means for girls and boys to achieve equal
educational outcomes and find it an appropriate response to the different
16See Peter, supra note 13, at 268-269 (discussing how the number of girls enrolled
in trigonometry doubled after having algebra 1H in an all girls school). See also Warren W.
Willingham & Nancy S. Cole, Gender and Fair Assessment, in GENDER AND FAIR ASSESSMENT
150-156 (1997) (discussing how girls indicate by their performance on their ACT exams that
they have a desire to pursue math and science in college).
17 See generally Chai R. Feldblum, Nancy Freidman Krent & Virginia G. Watkin,
Legal Challenge to All-Female Organizations, 21 HARV. C. R.-C.L. REV. 171, 179-181
(1986) (discussing the issues womens' organizations were formed to counteract, such as
negative messages and unfair advantages in educational work).
18 Leslie Parker & Leonne J. Rennie, Single-Sex Grouping Issues for School
Administrators; A Paper Presented to the Annual Meeting of the American Educational
Research Association, p. 1 (April, 1996) [hereinafter Single-Sex Grouping].
19John Leo is a conservative columnist who writes for U.S. NEWS AND WORLD
REPORT.
20 George Will is a nationally syndicated conservative columnist. His columns
appear in such periodicals as NEWSWEEK and THE WASHINGTON POST.
21 Catherine Krupnick is a lecturer at Harvard University School of Education.
She was recently a visiting professor at New York University School of Law and Education.
Dr. Krupnick works in the area of faculty development for legal, medical, and arts and
sciences programs. She also conducts gender research in the classroom.
22 Girls Incorporated is a national youth organization dedicated to helping girls
become strong, smart, and bold. For over 50 years, Girls Incorporated has provided vital
educational programs to millions of American girls. Girls Incorporated has 132 local groups
in the United States and works with 350,000 girls aged 9 to 18.
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learning styles and maturation rates of boys and girls. 3 They also feel it
can provide young people with an environment free from the distractions
and harassment often posed by the presence of the opposite sex.24
Conservatives often support single-sex education as the best strategy for
maintaining essential differences between girls and boys. 2 '5 To them,
education should be linked to preserving different roles based on gender.26
Feminists supporting coeducation tend to see it as offering the best
hope for refraining schooling so that it is not determined by gender.
Other feminists are concerned that while a single-sex female classroom
can provide girls with a safe learning environment free from aggressive
behavior towards females, prolonged exposure to single-sex programs can
lead to a "deficit approach" to girls' education.2" Such an approach
implies that girls are lacking in some ways compared to boys, 2 '9 and so it
is argued that single-sex classes support stereotyped views of girls as 1)
gentle, weak creatures who can't handle the rough environment of the real
23 See Single-Sex Grouping, supra note 18, at 1.
24 Id. at 1-2.
25 Id. at 1.
26 Id.
27 See Judith Gill, Different Contexts; Similar Outcomes; A Paper Presented to the
Annual Meeting of the American Educational Research Association, p. 5 (April, 1996).
28 See Single-Sex Grouping, supra note 18, at 7. See Vojdik, supra note 9, at 82
(arguing that girls-only schools "stigmatize women as deficient and perpetuate notions 6f
difference that ultimately injure to women's detriment"). See also Jolee Land, Note, Not Dead
Yet: The Future of Single-Sex Education After United States v. Virginia, 27 STETsON L. REV.
297 (1997) (noting the disadvantages of single-sex schools which include the probability that
male schools would receive more funding and support and get more prestige than female
schools, and that students would not be prepared for the "real world" in which both sexes
interact daily).
This concern was reinforced by the Ventura, California school district in its
response to a challenge of a single-sex math class. The class was changed to reflect academic
need rather than gender. The formerly all-girl class is "providing a supportive environment for
students who are math phobic or doubtful about their ability to succeed in challenging
mathematics classes." GENERAL ACCOUNTING OFFICE, supra note 14, at 9. See also Land,
supra note 28, at 316 (asserting that "all-female schools may reinforce a stereotype 'that girls
need help to keep up with boys").
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world, and 2) not good in math.3" In contrast is the view holding that
"whether a separate, or single-sex, setting for girls is especially positive for
girls or promotes gender equity depends very much on the environment,
values and relationships established there."3'
Then there are those who support coeducation because it is good for
boys, as did the headmaster who explained that "Marlborough will always
be a boys school and it will be a better boys school for having a few girls
in it" because the boys benefit from the purported "civilizing influence"
that girls bring to the classroom but still receive the larger share of
resources and attention.32 What is clear from this short overview is that the
disagreements about what is best for those not aligned with any particular
group are often rooted in deeply felt beliefs about gender and society.
III. LEGAL ISSUES
Regardless of the rationale for the various positions, there are
questions concerning the legality of single-sex settings within the K-12
public education system. 3 In response to complaints, the United States
30 Joan Bertin & Patricia B. Campbell, Sex-Segregated Math Classes: A Formula for
Inequality (unpublished manuscript, on file with Patricia B. Campbell). See also Fred Von
Lohmann, Single-Sex Courses, Title I,, Equal Protection: The Case for Self-Defense for
Women, 48 STAN. L. REv. 177, 178-79 (1995). Von Lohmann notes that programs for women
might rest on the same gender stereotypes that disadvantage women and therefore "single-sex
math and science programs for girls could send a message reinforcing the stereotype that girls
are unsuccessful in these subjects." Id. See also, Kristen S. Caplice, The Case for Public
Single Sex Education, 18 HARV. J. L. & PUB. POL'Y 228, 287 (1994) (arguing that the notion
that women need a "safe haven" perpetuates the stereotype of female weakness).
31 Heather Johnston Nicholson, Gender Issues in Youth Development Programs,
A Paper Commissioned by the Camegie Council on Adolescent Development for its Task
Force on Youth Development and Community Programs, p. 42 (Feb., 1992).32 Gill, supra, note 27, at 3. See also Lisa K. Hsiao, 'Separate But Equal'Revisited:
The Detroit Male Academies Case, 1992/1993 ANN. Supv. AM. L. 85, 107 (noting that
"scholars claim that coeducation benefits boys").33 See Von Lohmann, supra note 30, at 178-79 (noting that "the courts have yet to
address the legality of providing single-sex courses at coeducational institutions").
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Office of Civil Rights has ruled that programs to assign students to classes
on the basis of gender are not allowed under Title IX, even if the
assignment is voluntary on the part of the students.34 However, they have
also ruled that having a coeducational math class and "a second class
targeted for female students but accessible to all students regardless of sex
is allowed."35
The United States General Accounting Office went a step further,
concluding in a report to the United States House of Representatives that
restricting enrollment in a public school by sex violated Title IX of the
Education Amendments of 1972,36 and may also violate the Equal
Protection Clauses of the United States Constitution and different state
constitutions.37
In a related effort, a recent Supreme Court decision declared that
"the Constitution's equal protection guarantee precludes Virginia from
reserving exclusively to men the unique educational opportunities Virginia
Military Institute, [a publicly funded, single-sex male university]
affords."38 This decision was directed toward a public college, but may
have implications for public elementary and secondary schools.39
IV. RESEARCH RESULTS
While legal interpretations are important, it is the results of
research on the impact of single-sex education and coeducation on
students that should be influencing our decisions. Research on
coeducation and single-sex schooling offers data about academic
34 20 U.S.C. § 1681 (1972) (prohibiting discrimination in education).
35 See GENERAL ACCOUNTING OFFICE, supra note 14, at 9.
36 Id. at 6-7. Title IX prohibits discrimination on the basis of gender in federally
funded educational programs. 20 U.S.C § 1681 (1972).
37 See GENERAL ACCOUNTING OFFICE, supra note 14, at 7.
38 United States v. Virginia, 
__ U.S. _, 116 S. Ct. 2264,2269 (1996).
39 Id. at 2287 (holding that women could not be denied admission to the Virginia
Military Institute and that it was the State's obligation to afford them equal protection).
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performance and classroom climate; policy, practice, and school
organization; and similarities and differences in the development of girls
and boys.4' Before these data are discussed, it is important to note several
areas in which either the methodology or the interpretation of data raises
concerns about the validity or generalization of research results.
The first issue is the usefulness of comparing public and private
schools. Since United States public schools have overwhelmingly been co-
ed, most United States research on single-sex schooling has been done on
private or parochial schools.4' Studies of these schools are not reflective
of the public school population, limiting the degree to which the results
can be generalized to all United States students.42
Even within parochial and private schools there are differences
among students related to the schools they attend.43 For example, students
attending single-sex parochial schools tend to come from higher
0See generally Valenie E. Lee & Anthony S. Bryk, Effects of Single-Sex Secondary
Schools on Student Achievement and Attitudes, 78 J. EDUC. PSYCHOL. 381 (Oct. 1986)
[hereinafter Lee & Bryk]; Herbert W. Marsh, Effects of Attending Single-Sex and
Coeducational High Schools on Achievement, Attitudes, Behaviors, and Sex Differences, 81
J. EDUC. PSYCHOL. 70 (Mar. 1989) [hereinafter Marsh, Affects of Attending Single-Sex];
Herbert W. Marsh et al., The Transition from Single-Sex to Coeducational High Schools:
Effects on Multiple Dimensions of Self-Concept and on Academic Achievement, 25 AM.
EDUC. REs. J. 237 (Summer 1988) [hereinafter Marsh et al., Transition].
41 In the 1970's, a movement away from single-sex education began; post-secondary
research documented positive effects in single-sex schooling, including occupational
achievement patterns, self image and career choice. Young women seemed to benefit the most
from this type of schooling. However, "there has been very little research on the effects of
single-sex schooling at the secondary level. The limited information on this topic is primarily
from schools outside the United States. In large part this is due to American single-sex education
now being confined almost entirely to the private sector." Lee & Bryk supra note 40, at 381.
. 42 In only a few of the studies have achievement differences between the two
school types been measured. These studies have typically involved small, non-random
samples of schools, and the research has generally not adjusted the differences in the
background characteristics of students attending coeducational versus single-sex schools;
often, the studies have not answered the question of whether the effects might be different
for boys and girls. Lee & Bryk, supra note 40, at 381-82.
See infra notes 44 and 45 and accompanying text.
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I
socioeconomic families than do students in co-ed parochial schools."
Jimenez and Lockheed report that there are also differences in who attends
single-sex schools and who attends coeducational schools that are
associated with the selectivity of the school and the student's background
characteristics such as socioeconomic status.45
Resources that are available to schools differ as well. 46 Riordan's
research found that expenditures at single-sex boys' schools were 25%
higher than those at girls' schools. 47 The same study documented that
single-sex parochial schools had higher per pupil expenditures than did
coeducational parochial schools.4
Research on single-sex versus coeducation suffers from problems
of interpretation when it is unclear whether the results are due to the
single-sex/coeducational nature of the schools,49 differences in selectivity
between single-sex and coeducational schools,5° or differences in the
44 CORNELius RIORDAN, GIRLS AND BoYs IN SCHOOL: TOGETHER OR SEPARATE?
7 (1994). 45 Emmanuel Jimenez & Marlaine Lockheed, Enhancing Girls'Learning Through
Single-Sex Education: Evidence and a Policy Conundrum, 11 EDUC. EVALATION AND POL'Y
ANALYSIS 117, 121 (1989) [hereinafter Jimenez & Lockheed]. Although this article focuses
primarily on pre-college education, similar issues appear in research comparing single-sex and
co-ed colleges. For example, Tidball's (1973) oft-cited finding that women from single sex
colleges were more than twice as likely as women from co-ed institutions to be in Who's Who
did not control for class or college selectivity. Similarly, even after the formerly all-male Ivy
League schools were opened to women, Smith (1990) found that women at women's colleges
tended to come from families with more money, higher maternal education, and better verbal
skills than did women attending co-ed colleges. Id.46 See infra notes 48 and 49 and accompanying text.
47RIORDAN, supra note 44.
48Id. at 63. That study found the average all-boys school tuition was $1051.00, and
the average all-girls school tuition was $973.00, compared to an average tuition of $687.00 at
coeducational schools. Id.
49Id. at 7. Differences in school facilities, as well as in the students' socioeconomic
backgrounds, may play a significant role in research analysis and outcome between single-sex
and mixed-sex schools. Id.
50 Id. at 69. Girls at Catholic all-girl' schools always tend to have a lower
socioeconomic background than girls in coeducational schools; yet boys at Catholic all-boys'
schools tend to have a socioeconomic background greater than, or equal to, boys in
coeducational schools. Thus, the differences in these students' school performance may reflect
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resources available to the schools.5' Some researchers go so far as to say
that differences favoring students in single-sex parochial schools cannot
be legitimately interpreted as being caused by the gender make up of the
schools because the "differences may reflect preexisting differences
among the students in single-sex and coeducational schools. '52 With these
cautions in mind and others noted as the studies are described, research on
single-sex and coeducation within the United States and in other parts of
the English-speaking developed world can still provide some important
insights.53
V. ACADEMIC PERFORMANCE
Although no national comprehensive controlled study of academic
performance for students in K-12 single-sex and co-ed schooling has been
done in the United States, such a study has been conducted at the college
level.54 Looking at colleges throughout the United States, Astin found
that whether a college was coeducational, single-sex female, or
predominantly male had no effect on a variety of areas including
standardized measures of general knowledge, communication skills, and
professional knowledge (as assessed by the Graduate Record Exam:
Verbal, Graduate Record Exam: Quantitative, Medical College
the differences that they face at home. Id.
51 See Jimenez & Lockheed, supra note 45, at 117. Interpretation is difficult because
non-school factors such as "socioeconomic background, innate ability and individual motivation"
affect the achievement abilities of students in single-sex versus mixed-sex schools. Id.
52 Marsh, Affects ofAttending Single-Sex, supra note 40, at 80.
53 See Jimenez & Lockheed, supra note 45, at 119-21. There are a variety of
issues related to single-sex education and coeducation in the developing world, including the
relationship of single-sex education to increased school enrollment and safety for girls. Id.
While these are important issues, they are beyond the scope of this paper. See generally E.
KING AND M.A. HILL, WONMN's EDUCATION IN DEVELOPING COUNTRIES (1993).
54 See RIORDAN, supra note 44, at 7-8 (stating that although an ambitious study
ofsingle-sex schooling and ability in mathematics and six other school subjects was conducted
between 1966 and 1973 by the International Association of Educational Achievement, gender
research limited to the United States has been focused at the college level).
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Admissions Test, Law School Admissions Test and National Teachers'
Exam scores) 55 Neither were there differences between female and male
students in terms of critical thinking, analytic or problem solving skills,
writing skills, foreign language skills, public speaking ability, job skills or
preparation for professional or graduate school.6
At the pre-college level, based on the results of smaller and less
controlled studies, it appears that boys in single-sex schools do not do
better than boys in coeducational schools.57 One study of boys in single-
sex and coeducational schools found no academic achievement differences
between boys in single-sex and boys in coeducational schools, 8 while a
second found that when factors such as students' initial ability and home
background were accounted for, boys in single-sex schools and boys in
coeducational schools did equally well in math and science, while boys in
coeducational schools did better than boys in single-sex schools in writing
and civics.59
The picture for girls is murkier. For example, one study found
girls in single-sex schools doing better in reading and science than similar
girls in coeducational schools.6" A second study found that when factors
such as students' initial ability and home background were controlled, girls
in single-sex schools did better in science while girls in coeducational
schools had a slight advantage in advanced mathematics.6
However, a 1989 study using a nationally representative database
(the High School and Beyond database) found that when the analysis
55 See generally ALEXANDER ASTIN, WHAT MATTERS IN COLLEGE: FouR CRITICAL
YEARS REVISITED 353 (1993). Since there are so few single-sex male colleges and universities,
Astin included those institutions whose enrollment was 90% or more male as predominantly
male.
56 Id.
57 See infra notes 58 and 59 and accompanying text.
58 See Lee & Bryk, supra note 40, at 388.
59 See RIORDAN, supra note 44, 104-5.
60 See Lee & Bryk, supra note 40, at 381-395.
61 See RIORDAN, supra note 44, at 112 (stating that "[g]irls in singl-sex schools score
about one-third of a grade equivalent higher than girls in mixed-sex schools, on average," and
that "[i]n science, this difference is almost one full year (.9) of a grade equivalent advantage.").
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controlled for student background and previous achievement, there were
no meaningful differences between students from single-sex schools and
students from coeducational schools.62 This was true for both boys and
girls.63 An earlier study did not find any reduction in academic
achievement for girls or boys when two single-sex schools became
coeducational, although teachers in both schools thought that achievement
would be lowered when the schools became coeducational.64
Since these studies neither looked at what was taught nor how it
was taught, it is not unrealistic that relatively few results were found.65
This was also the case in comparisons of student academic performance
when students were enrolled in single-sex and coeducational classes,
usually in mathematics, within the same schools.66 It would appear that in
terms of achievement, Leder's conclusion that "research evidence to date
does not warrant an unreservedly enthusiastic advocacy or adoption of
long-term gender-segregated mathematics classes" still holds.67
Many of these studies of single-sex/coeducational classes suffer
from major threats to their validity.68 For example, most of the research
done on single-sex female classes has not controlled for such important
variables as the teacher, the curriculum, and student self-selection.69 If a
single-sex class taught by one teacher is compared to a coeducational class
taught by another teacher, there is no way of telling how much of any
62 Marsh, Affects ofAttending Single-Sex, supra note 40, at 70-85.
63 See RIORDAN, supra note 44, at 67-70.
64 See generally Marsh, Smith, Marsh & Owens, supra note 40.
65 "Because single-sex schools are more likely to be selective, their students are
typically brighter, come from higher socioeconomic backgrounds, may be more highly motivated
and differ from co-ed students" on a variety of other issues, a factor that probably skews the
interpretation of comparisons between single-sex and co-ed schools. Marsh, Affects of Attending
Single-Sex, supra at note 40, at 70.
66 Gilah C. Leder, Gender Differences in Mathematics: An Overview, in
MATHEMATICS AND GENDER 16 (E. Fennema & G. C. Leder eds., 1990) (stating that
"whether females in single-sex classes are advanced with respect to mathematics learning
continues to attract research attention" and that the findings so far have been inconsistent)67 Id.
68 See infra notes 69 and 70 and accompanying text.
69 Leder, supra note 66, at 18.
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differences found were due to the teacher and how much were due to the
gender of the class.7"
The results of one study of single-sex math classes suggested that
girls who had self-selected a single-sex algebra experience were less apt
to decrease their percentile math achievement between eighth and eleventh
grades and were more apt to take physics than a group of girls who chose
to take coeducational algebra.7' However, the author was very concerned
about the weaknesses of the study and concluded that "more research" and
"more than anecdotal information" was needed.72
More controlled research on the effects on achievement of single-
sex and coeducational classes has been done outside of the United States
but the results are mixed.73 Three Australian studies all found that single-
sex groupings had little effect on the achievement scores of either males
or females. 74  A study of English girls found that girls in single-sex
mathematics classes received higher achievement test scores and exhibited
more self-confidence than did girls in coeducational classrooms, although
after the third year of the study, additional data collected found the results
no longer held.75
The Australian data showed some positive effects of single-sex
7 0 Id. at 17.
71 Bonnie Wood, NCTM Talk 1995, A Paper Presented to the Annual Meeting of
the National Council of Teachers of Mathematics (1995).72 1d. at6.
73 See Jimenez & Lockheed, supra note 45, at 120 (reviewing studies from a
variety of countries that controlled for student background and in some cases for private
versus public schools).74 Leslie H. Parker, A Strategy For Optimizing The Success Of Girls In Mathematics:
Report OfA Project Of National Significance (Canberra: Commonwealth Schools Commission,
(1985); Gilah C. Leder and Helen J. Forgasz, Single Sex Mathematics Classes in a
Coeducational Settings, A Paper Presented to the Annual Meeting of the American Educational
Research Association (1994) [hereinafter Leder & Forgasz]; Kenneth J. Rowe, Single-Sex and
Mixed Classes: The Effects Of Class Type On Student Achievement, Confidence and
Participation In Mathematics, 32 AusTRALIAN J. OF EDUC. 180 (1983).
75 See generally S. Smith, Separate Tables? An Investigation Into Single-Sex
Setting in Mathematics (London: Her Majesty's Stationary Office, 1986).
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classes on participation in advanced math classes.76 One study found that
"being placed in single-sex classes was associated with greater confidence
which, in turn, significantly increased the likelihood of [girls'] subsequent
participation in senior mainstream mathematics education,"'  while a
second found that after being enrolled in a tenth grade single-sex math
class, girls and boys chose the same level of math courses for the eleventh
grade, although boys were more apt than girls to plan to continue on in
math for the twelfth grade.78
VI. CLASSROOM CLIMATE
It is in the area of classroom climate that differences in single-sex
female, single-sex male and coeducational schooling appear to be
greatest.79 Jimenez and Lockheed concluded that girls in co-ed classes
have less opportunity to learn from their teachers and from classmates than
do boys in coeducational sex classes, and that girls in coeducational
classes receive less teacher attention and less peer help.8 ° A study in
Australia collected student perceptions, teacher perceptions, and
researcher observations of classrooms.8 Data from all three indicated
that girls in coeducational classes participated less, were less extroverted,
had less interaction with the teacher, and were subject to more harassment
from other students than girls in single-sex classes.82 While girls in single-
sex classes received the least amount of harassment from other students,
76 Rowe, supra note 74, at 195-98.
77 Id. at 202.
78 Leder & Forgasz, supra note 74, at 16.79 Jimenez & Lockheed, supra note 45, at 122 (stating that three explanations have
been offered for the greater effectiveness of single-sex education: differences in resources
available within the schools, differences in governance and organizational characteristics, and
differences in classroom "climate" for girls).8 0 Id. at 122.
81 Parker & Rennie, supra note 18, at 11.82 Id. (describing the perceptions of the girls in the single-sex classes).
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boys from single-sex classes received the most.
8 3
Not surprisingly, girls were most apt to prefer single-sex classes84
although an earlier study found that both girls and boys enjoyed the single-
sex classes and reported feeling more relaxed in these settings than in their
coeducational classes.8 5 Having close friends in the class seemed more
important to a group of American students than whether the class was
single-sex or coeducational.8 6
Teachers participating in an Australian study of single-sex and
coeducational classes became acutely aware of the extent to which the
presence of girls in coeducational class is used as a management strategy
to control the behavior of boys.87 They were surprised at the extent to
which the dominant and harassing behavior of boys was impeding the
girls' educational progress. 8 It is not surprising, if ironic, that teachers
preferred single-sex classes for girls and coeducational classes for boys.89
This dominant and harassing behavior by boys toward girls may
affect girls' attitudes toward math.9" The Australian study by Parker and
Rennie found girls in mixed-sex classes had noticeably less favorable
attitudes and perceptions with respect to both science and mathematics
than girls in single-sex classes and boys in single-sex and coeducational
classes.91 One United States study found girls in a single-sex math class
reported that they liked the single-sex math class and felt it improved their
831d. ("[Single sex classes appear to hold the most benefit for specific groups of girls
who are experiencing a great deal of harassment from boys in mixed-sex classes.., and for boys
in some classes which are particularly difficult to discipline").
84 Id. at 11 (stating that although students expressed a variety of opinions, overall
there was a strong trend for the majority of students, especially girls, to favor single-sex classes).
85 See generally Parker, supra note 74.
86 JACQUELINE ECCLES, GENDER AND THOUGHT: PSYCHOLOGICAL PERSPECTIVES:
BRINGING YOUNG WOMEN TO MATHEMATICS AND SCIENCE (1989).
87 Parker & Rennie, supra note 18, at 15-16.
8 8 Id. at 16.
8 9 Id at 15.90 Id. at 10, 11.
91 Id.
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attitudes toward mathematics and mathematics learning.92 However, a
second study found girls in a single-sex math class rated math as having
greater value than did girls in a coeducational math class (although the
girls in the single-sex class personally became more negative about
mathematics).9 3
Single-sex classes may hold the most benefit for specific groups
of girls who are experiencing a great deal of harassment from boys in
coeducational sex classes and the least benefit for high achieving girls and
boys and for boys in some single-sex classes that are particularly difficult
to discipline.' Well-documented incidents of discrimination against girls
in coeducational classes95 and the issues of discipline in single-sex male
classes mentioned earlier may contribute to the perception that single-sex
schooling is better for girls than it is for boys.96
VII. POLICY, PRACTICE, AND ORGANIZATION
However, and this is an important however, the mixed evidence
concerning the efficacy of single-sex female versus coeducational classes
and schools may be due to gender equity policies and practices rather than
the sex composition of the class or school.97 "[A]ll of the research around
the topic of single-sex schooling compared with coeducation skirts some
highly significant issues [having] to do with what actually happens in one
or the other type of schooling .... [Tjhe issue of gender difference in
learning outcomes appears more as a question of classroom treatments
and teacher expertise than of school gender context per se.' 9s
The United States Department of Education's 1993 special report
92 See Janice Streitmatter et al., Girls Only Classes in Public Schools (American
Research Association, 1996).93 See generally Wood, supra note 71.
94 See Single-Sex Grouping, supra note 18, at 11.
95 AAUW REPORT, supra note 9, at 84 (noting that girls receive less attention from
teachers than boys receive).96 See supra note 84 and accompanying text.
97 Gill, supra note 27, at 16.
98 Id.
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on single-sex schools provided a similar perspective when it reminded
readers that "all single gender schools are not equal in providing a
productive learning environment and many factors contributing to the
success to effective single gender schools are fundamental to effective
schools regardless of their gender policy -- a small student body, strong
emphasis on academics and commitment to the schools' mission and
value."'99
At the college level, there is some indication that positive
differences in women's schooling does not have so much to do with the
all women student body, as it has to do with the greater proportion of
women administrators/faculty members in the all womens' colleges, °° and
that a learning environment which validates womens' scholarship and
womens' issues has a stronger effect on women's achievement than merely
having more women or a greater proportion of women students in a
major.'0" These results may have implications for K-12 education,
especially since Sax found that it was not only women who benefited from
an emphasis on gender and race in their courses. Along with having
positive effects on women's grades and women's academic self esteem,
there was also a positive effect on men's grades.'02
VIII. GENDER DIFFERENCES IN DEVELOPMENT AND EDUCATIONAL
PERFORMANCE
One of the recurrent questions is whether girls and boys should be
treated differently, based on the premise that they are divergent in physical
and social development, and attitudes and interests. In fact, however, girls
DEBRA K. HOLLINGER, SINGLE-SEX SCHOOLING: PERSPECTIVES FROM PRACTICE
AND RESEARCH: VOLUMES I & 11, U.S. DEPT. OF EDUC. 11 (1993).
100 Mikyong Kim & Rodolfo Alvarez, Women-Only Colleges: Some Unanticipated
Consequences, 66 J. HIGHER EDUC. 641,643 (1995).
101 Linda Sax, Challenging Tokenism: The Impact of Major Sex-Composition on
College Student Achievement, A Paper Presented to the Annual Meeting of the American
Educational Research Association, p. 20-21 (1994).102 Id.
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and boys are more similar than they are different.' °3 Researchers have
known for many years that the differences among individual boys and
among individual girls are far greater than any average differences
between girls and boys. 104 As the Educational Testing Service press
release headlined, there are "more gender similarities than differences in
educational performance.' 15 There are many boys who learn better in the
cooperative, relational styles associated with "girls' learning" and many
girls who learn better in the competitive individualistic style often
associated with boys.106 Though the social messages about appropriate
activities for each gender have been more or less determining of interests
and participation, the research again points to more variation within
gender than between genders. 1 It is, however, this notion of differential
socialization that underlies at least some of the press for single-sex
education, with the rationale that deliberate efforts need to be applied to
overcome the effects of historical discrimination and limited
opportunities.1 8
IX. CONCLUSION
When we began this paper, we were truly "of two minds" about
103 EDUCATIONAL TESTING SERvicE, ETS STUDY FINDs MORE GENDER SIMILARITIES
THAN DIFFERENCES IN EDUCATIONAL PERFORMANCE 1 (1997) [hereinafter ETS STUDY]("A
sample on nationally representative samples of 12th graders shows that for many categories of
tests (ranging from reading to math to natural science), average differences in the performance
of females and males were very small.").
104 See, e.g.,Johnston, supra note 31, at 8; WARREN W. WILLINGHAM & NANCY
S. COLE, GENDER AND FAIR ASSESSMENT 356 (1997) (discussing variations of test scores
within gender and stating that there is typically a greater variance within males' test scores
than with females).
105 ETS STUDY supra note 103, at 1.
106 Cf. Caplice, supra note 30, at 266 (suggesting that boys in all boys schools
support and show affection for each other).
107 But see Caplice, supra note 30, 267 (stating there are significant learning and
behavioral differences between boys and girls).
108 See AAUW REPORT, supra note 9, at 27-8, 32.
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the benefits and drawbacks of single-sex education and coeducation.
What became clear in the process of examining the data was that the
available information led to a conclusion that when one controlled for
resources, status, and content, coeducation could serve both girls and boys
well.'O' However, it was also clear that significant variables had either not
been addressed or examined in depth, and that well-constructed research
studies could modify this conclusion.
In the research and the public discussion causality has too often
been ascribed simply to the gender of the students rather than a host of
interrelated factors. 10 The content, practice, and organization of an
educational setting matter, as do the climate and culture, so it is curious
that these factors have been secondary considerations in the research when
they have been addressed at all. Too much of the literature and discussion
compares schools providing different levels of content and pedagogy and
concludes that differences are due to the schools' gender composition. "'
We need to focus as much on coeducational settings as we have
on single-sex settings, looking at what is taught and how it is taught to
female and male students, as well as on how female and male students are
treated in coeducational settings."' It is quite clear that no one, male or
female, leams well in a disruptive environment where he or she is
1 09 Daniel Gardenswartz, Comment, Public Education: An Inner-City Crisis! Single-
Sex Schools: An Inner City Answer?, 42 EMORY L. J. 591, 607 (1993) (suggesting that the
values promoted by coeducation outweigh those potentially promoted by single-sex education
and that it is important for the sexes "to deal with each other in a public setting").
110 Deborah L. Rhode, Single-Sex Schools Can Only Be Way Stations, NAT'L L
J., Aug. 8, 1997 (stating that "[c]oeducational classrooms that use teaching strategies
common in all-female environments have proven equally successful in improving girls' math
and science performance.').
I Peggy Orenstein, Editorial, All-Girl Schools Duck the Issue, N.Y. TIMEs, July
20, 1996 at Al 9 (arguing that the focus should be on making the coeducational setting work
because that setting is where most children will be educated).
112 David Sadker and Jacqueline Sadker, Editorial, Separate But Still Short
Changed, WASH. POST, Nov. 1,' 1995 at Al 9 (stating that girls in co-educational classes
receive fewer questions and less intense instruction, with boys acting as "classroom magnets,"
and arguing thus that "fairer eo[-]ed classes are needed").
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disrespected, discriminated against, and not supported."' If future studies
examine the substance of the educational process and offerings in relation
to resources and gender composition, and look at single-sex and coed
settings where there is minimal harassment and positive support of both
genders, we can anticipate that we will learn a great deal more about
strategies that serve both girls and boys well.
Within that conclusion, however, are several important caveats.
The first is that in United States education, separate has never been
equal. 4 From the first Public-Free Schools to the Citadel, single-sex male
schools have had more money, more resources and more status than
single-sex female schools." 5 The presence or absence of significant
financial resources has a significant effect on the schooling that is
offered." 6 This is a matter of common sense, although the lack of
consideration of this central variable has skewed both the. interpretation of
the data and public policy discussions. In 1994 Riordan wrote that
"somehow the presence of boys in a school results in significant financial
resources.""' 7 It is our sense that this situation is not likely to change in the
near future.
The second caveat relates to issues of class and status. In this
society, higher status and privilege are associated with class (higher
13 Lyn Nell Hancock and Claudia Kalb, A Room of Their Own, NEWSWEEK, June
24, 1996 (stating that girls "prefer doing physics experiments without boys around to hog
the equipment," and that boys would "rather recite Shakespeare without girls around to make
them feel 'like geeks").
114 See Brown v. Board of Educ., 347 U.S. 483, 495 (1954) (holding that
educational facilities separated on the basis of race are inherently unequal and in violation
of the Equal Protection Clause of the Fourteenth Amendment).
115 See TYACK'& HANSOT, supra note 1 at 284 ("[B]ecause girls' high schools
typically received less funding than boys' schools and had a less extensive curriculum,
lawyers successfully brought suits on grounds on non-comparable resources, thereby
opening the doors of the male schools to girls.").116 See Sam Morrow, Impact Fees Imperil Chances for Homeownership, ORLANDO
SENTIWEL TRIBuNE, June 29, 1990, at A19 ("The question is not whether educational
funding is critical. It is."); On the March, CI. TRIB., March 24, 1996, at 18 (explaining how
recent cuts in education funding have led to overcrowded classro6ms, outdated textbooks
and substandard science labs).
117 RIORDAN, supra note 44, at 63.
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socioeconomic status), race (white), and gender (male). 8 Thus the
highest status students in co-ed classes tend to be upper middle class white
boys." 9 If girls and boys are in separate classes, then the highest status
students in all boy classes remain the same and upper middle class white
girls become the highest status students in their classes. This is not much
progress. An analysis of what we want from education and how well that
education is serving all the students in the class needs to be made for both
co-ed and single-sex efforts.
Finally, and perhaps most important, it is a disservice to frame the
current discussion about the efficacy of single-sex education and
coeducation as a debate, with individuals on either one side or the other.
The debate needs to be reshaped into a thoughtful dialogue, with an
acknowledgment that the shared goal is schooling that fully educates each
girl and each boy. That job is far from done, and that is where we need
to dedicate our efforts.
118 Id. at 62-69 (discussing how boys' schools tend to have more money than girls'
schools and how the background and socioeconomic status of students of boys' schools tend to
be higher than at girls' schools).
119 Id. at63.
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